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ABSTRACT: wh-» tantalaa zus boabarded .ith G-0 eV protons 1n trne s/nh-

chiroc,slotren of the 0Ifal rare earth isotoprss %ith a neatron
Caficit w-re produced. Scme of tnem have not b-en known ni-
therto (Refs 1 - 3). A radioactive puciide witn 2 h:lf-life
of 35 + 3 minutes wzs ciscovarsd in the chrom:tographic se-
paratizn cf the lutetium fraction. The ha.f-liie was odtained
fro. the intensity curve ofkl-lin:s at ~-loo keV, wnhich was TIe-
corc=G by axl—scintillution sp=ctr.meter. wher j;tterbiun 18
’ geparitec Uy chromatographic metnoas 7 hours after tne active
Card 1/4 rare earths had bzen separated from thr latetium fraction, the
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On New Rare karth Isotopes With Weutron Deficit. sovV/48-22-7-10/26
Lutetium Isotops With the Mass Number 167

ASS0CIATION:

card 3/4

Apart fro: the g-line with an energy of ~lo0 keV, also lines
with an energy of ~17o keV and ~240 keV were found in the
spactrum of the initially separated lutetium fraction. The
~170 keV-line was also observec in the spectrum of thelé?
daughter ytterbiam. Its half-life is near to that of b
Tha ~s 240 keV-line waz not obsarved in the spectrum or the
daughter ytterbium, as it originates from Lu107. V. P.
Dzhelepov, Lirector of the Laboratory for Nuclear Probleus
0IYal, the operational staff of the synchrocyclotron, and
B. K. Pr=obrazhenskiy assiste=c in the first experim=nis.
There are 5 references, 3 of which are Soviet.

Radiyevyy institut im. V.G. Khlopina Akademii na.k S55H.
(ad.im-Institatdimeni V.G. Khlopin,AS USSR)
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SOV/48-22-T7-1"/26
Gorodinskiy, G. M., Murin, A. N., Pokruvskiy, V. N.,
Preobrazhenskiy, B."K.

On the Lutetium Isotope With the Mass Number 173 (Ob izotope
lyutetsiya s massovym chislom 173)

Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, Vol.
22, Nr 7, pp. 818-820 (USSR)

A long-~lived Lu-isctope with a half-life T1/2 of abeut 200

days was discovered by the suthors among the products of the
rare earths obtained from a "thorough" (glubok) fission re-
action It wag given the mass number 173. (Ref 1). As this half-
life does not agree with that of reference 2 for Lul73 and as

it is near to that of Lu'74 (165 days) a separation of Lu from
Hf was carried out. The lutetium separated from Hf was stored
for several months until the short-lived isotopes had decayed
almost completely. Then the { -spectra were investigated as
well as the J°-spectra of the preparation obtained by a
chromatographic separation of the sum of radiocactive rare
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earths. When the necessity arose, the Lu preparations were

purified from Yb169. A comparison of the speotra shows that
the basic proportion of the activity of long~lived Lu is
without doubt caused by only one isotope with a half life of
about 200 days. The table of isotopes from reference 2 shows
that the only isotope remaining in the preparation separated
from Hf is Lu. Thus, the earlier identification by the authors
was substantiated. J“-lines with an energy of 345, 570 and

\ 630 keV were digcovered in the range of hard {radiation of the
spectrum of Lul7? It is only assumed that the 570 and 630 keV
-lines originate from the Lu173 gpectrum, The relative

intensities of the f-lines of Lu175 are determined by the

following ratio:f%9zk;o1: Xq75: J°274;JP345;J“%70;{g30;
1 : 0,52 : 0,425 : 1,85 : 0,0113 : 0,15 : 0,26. In order to

check the coincidence of thedv-quanta of Lu173 the coincidences

of the J'~quanta with an energy of 274, 175 and 79 keV with the
other quanta of the spectrum Were examined The results are

Card 2/4
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On the Lutetium Isotope With the Mass Number 173

Card 3/4

as follows: The d-line at 79 keV gives a coinctdence with the
lines at 101, 175, and 274 keV. The J“=line at 175 keV gives

s coinoidence with the 101 keV-line and with that of the self-
coincidence, which substantiates the composite charscter of
this line. A control experiment checking on the coincidence

of the 274 keV-line with the other limas confirmed these state=
ments. Based upon a combined evaluation of the resulis from
reference 3 and of this paper a decay scheme of w'?’ 1s sug-
gested. The low activity of the preparation did not permit to
determine the position of the 570 and 630 keV tranaitions. In
the computation of the relative coincidence probability of

various &~ -quanta of .»I.uﬂ) the aforementioned decay scheme and
the known parageters of the measuring equipment for ¥= feco-
incidences are used, The results of the computation and of the
experiment well agree with each other. The staff of the Labo~
ratory for Nuclear Problems OIYal assisted in the work. Ke

Ya. Gromov and B. S. Dzhelepov discussed the results of the
investigation with the authors. There are 4 figures and 3
references, 3 of which are 3oviet,
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On the Lutetium Isctope With the Mass Number 173

ASSOCIATION: Radiyevyy institut im. V. Go. Khlopins Akademii nauk 9SSR
(Radium Institute imeni V. G. Khlopin,iS USSR)
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5(4) SOV, T£-32-"1-"6/3;
AUTHORS: Murin, A. N., Lur'ye; B. G.
TITLE: ~On the Diffusion of the Silver Ions in the Mixed Crystals

AgBr + CdBr2 {0 diffuzii ionov serebra v smeshannykh kristal-
lakh AgBr + CdBrz)

PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 11, pp 2575-2579
(USSR)

ABSTRACT: The dependence of the electric conductivity of the mixed
crystals AgBr + CdBr2 on the composition is rather complex. It

is assumed that the cd®* ions in the crystal lattice AgBr take
the positions of the Ag ions, but that at the same time an
equivalent number of lattice positions Agg are fcrmed which
gsecure an electric neutrality of the mixed crystal. The migra-
tion processes of the interstitial ions can take place in the
form of direct (from one position to the other) or "relay"
transitions. In pure AgBr the value a ~(0.5-0.6) was obtained
(Refs 3,4 and 10), which corresponds to two thirds "relay”
and one third direct transfers. To determine the coefficients
card 1/3 of the autodiffusion of silver ions in AgBr in the case of
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Ori the Diffusion of the Silver Ions in the Mixed Crystals AgBr -+ CdBr2

different amounts of the CdBr, additions (0-6 mol%) the method

of sectioning was empioyed in the present case. The authors
used AgJ activated with Ag''0 in a furnace (Fig 1) at 225°. A
minimim observed on the diffusion isotherm is explained by a
quasichemical reaction, the "salting out", corresponding to

the equation Aggy+ Ag®= Ag' (in the latticc). The further in-
creagse of the diffusion coefficient with the Cd concentration
is explained by an increase of the empty lattice sites in the
cationic part of the AgBr lattice. The ratio between the dif-
fusion coefficients calculated from data by Teltow (Tel'tov)
according to the Einstein equation (Eynshteyn) and the ex-
perimentally obtained values remains constant (a = 0.67) (Table)
The obtained results tend to show the absence of movable
"complex compounda" of the Cd2*AgD types L. M. Belov, Diploma
Candidate, took part in the investigations. There are 1 figure,
1 tabla, and 14 references, 4 of which are Soviet.

ASSOCIATION: Gosudarstvennyy universitet im. A. A. Zhdanova'Leningrad
(State University imeni A. A. Zhdanov, Leningrad)
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MURIN, A.N.; PLINER, Tu.G,

N dachanisa of tha formation of ahnormal mizaed crynrnlu. Radfokninlia
1 nn.3:253-756 '59. (MIKA 12210)

(Crystals--Growth)
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80V/20-127-5-34/58
Murin, A. ¥., lur'ye, B. G., Shapkin, G. X.

On the Transfer Heats of the Complexes [bd“uq] in uanourz-
Crystals

Doklady Akadepii nauk 9SSR, 1959, Vol 127, ¥z 5, pp 1055=1057
(ussR)

Io a solid solution of cadmium bromide in silver bromide 0d™'-
ions take the place of Ag'-ions in the orystal lattioce of AgBr
under production of Agl-cation vacancies. The resction between

ca*t (with an excesa charge +s) and the vacancies Ag9 (exocess
charge -e¢) leads to the association of neutral complexes of
the form Gd"*’Agcﬂ . If a temperature gradient becomes ef-
fective in the asystem AgBr + CdBr,, s thermodiffusion of cad-

mium occurs, the Cd-ions moving only as & complex c@dﬁu‘a.
In the steady state the relative comcentration AC/C 18 described

-{1 -
by the equation (Ref 2): ﬁ%_ ( “P)ﬁ;“ P),)C AT (T - tempera-

2kT
ture difference between the cold and the hot end of the sample;j

CIA-RDP86-00513R001135620018-4"
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On the Transfer Heats of the Complexes i?d qu] in AgBr+CdBr2-Crystala

Qg - transfer heat of the complex kd++quIN”= associaticn

heat of the complex according to reference 3 0.16 ev). AC/C
was measured. A finely dispersed mixture of AgBr and CdBr2,

s
marked by Cd1i5m, was pressed into tablets under a pressure of
4000 at. The said tablets ware homogenized by annealing, and
were then heated in a furnace with constan® temperature
gradient for 315 hours, batches of 5 tablets being separated
by mica plates; the temperature difference between the hot
and the cold end of the furnace amounted 10 100° (210-310°),
so that a temperature difference of 20° corresponded to each
tablet. Figure 1 shows the linear dependence of 1g ¢/c, on
1/? (C, - concentration of cadmium before the experiment ). In
the case of the mentioned duration of the experiment, only the
tablet at the hot end attained the equilibrium concentration,
although the diffusion coefficient calculated by other authors
(Ref 7) made it appear probable that equilibrium concentration
would be attajined by all 5 tabliets. An experimental determi-
nation of the diffusion coefficient proved, however, that the
Card 2/3 data of reference 7 are too high by one order of magni‘tude,
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on the Transfer Heats of the Complexes (Cd 4g0| in AgBr+CdBr,-Crystals

and that the duration of the experiment astually sufficed only
for the temperature interval of 340-290° in order to attain
equilibrium concentration. QQ was calculated as amounting %o

-0.54 ev. There ara 1 figure and 9 references, ! of which s
Soviet.

ASSOCIATION: Leningradskiy gosudarstvennyy univeraitet im. A. A. Zhdanovs
(Leningrad State University imenl A. h. Zhdanov,

PRESENTED: April 16, 1959 by A. F. Icffe; Academician
SUBMITTED: April 13, 1959
card 3/3
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PHASE I BOOK EXPLOITATION SQV/5404

Murin, A. N., V. D. Nefedov, and V. P. Shvedov, eds.

Radiokhimiya 1 khimiya yadernykh protsessov (Radiochemistry and
the Chemistry of Nuclear Processes) Leningrad, Goskhimizdat,
1960, 784 p. Errata slip inserted. 13,000 copiles printed.

Ed.: F. Yu. Rachinskiy; Tech. Ed.: Ye. Ya, Erlikh,

PURPOSE : This textbook 1s intended for students of physical
chemistry or radiochemistry at upiversities and schools of
higher education, It may also serve as a handbook for sci-
entific workers and technical persoanel in the radiochemical
industries and other related branches.

COVERAGE: The textbook deals with problems 1n modern radio-
chemistry, including adsorption, cocrystallization, 1sotope
exchange in radlioactive elements, the chemistry of nuclear
processes, and methods of preparing radloactive isotopes
and labeled compounds., Special attention has been glven
to chemical processes caused by radioactive transformations
and radiation. In the maln the book was compliled by person-

Card 1/16-

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4"



LT D ISR R P v s -

"APPROVEP FOR. RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4

FRIT

Radiochemistry and the Chemistry (Cont.) SOV/5404

Ch.III. The Electrochemistry of Radloactive Elements. Ye. N.
Tekster
1. Some features of the electrochemistry of radioactive
elements 129
2. Methods of determining the critical potential for the
precipitation of radioactive elements 131
3. The applicability of the Nernst equation in the high
- dilution range 137

4. Effect of the nature of the electrode on the critical-
potential value for the precipitation of radioactive
elements 142
5. The electrochemical metho¢ of investigating radio-
active elements as a means of studying their chemical

and physicochemical properties 150
6. Electrochemical methods of extracting and separating
radiocactive elements 154

Ch. IV. Isotope Exchange. A;_Ei’ﬂggégJ V. D, Nefedov, and
Ye. N. Sinotova : T
1. Basic concepts and examples of 1sotope-exchang reactlons 166

2. Reasons for the occurrence of isotope-exchange reactions
Card-5/16
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Radiochemistry and the Chemistry (Cont.) SQV/5404

9. Curium

10. Berkelium
11, Californium
12, Einstelnium
13, Fermium

14, Mendelevium
15, Nobelium

Ch. XV. Chemistry of the Fission Process of Nuclei of Heavy
Elements. %LT¥;ﬂggg1n and V. P, Shvedov
Distribution o ssion products by mass and charge

Basic propositions on radiochemical analysis

Brief characterization of methods of separating and
purifying individual isotopes formed during fission
Analysis of mixtures of fission products

Ch. XVI. Production and Proceasing of Nuclear Fuel. V., P.
Shvedov
1. Technology of the production of primary nuclear fuel

2. Production of Pw3? and U223 1n reactors

3. Techpolo of the chemical processing of nuclear fuel
catd 19 A8° O P &

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4

Radiochemistry and the Chemistry (Cont.) SOV /5404
14, The separation of radioactive isotopes from the cyclotron
targets without carriers 723
15, Identification, purity control, and measurement of
activity 728
Ch, XIX. Diffusion Analysis., A. N, Murin and S. N,
Banasevich I
1, Self-diffusion 731
2. Diffusion in solids 732
3. Methods of determining the coefficient of self-dif-
fusion of solids 735
4, Some examples of investigating diffusion 1in solids
with the ald of radioactive indicators 741
5. Diffusion in the liquid and gas phases T4y
6. Diffusion in polymers T47
Ch. XX, The Emanatlion Method. A, N, Murin and S. N.
Banasevich - o
1. Theory of the process 754
Card 15/16
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MURTN, A. N., LURYE, B. C., LEBEDEV, N. A.

"The Dependence of Self-Diffusion Coefficients of 1‘Oo.l\g On The Pressure In Silver
Bromide."

report submitted for 4th Intl. Symposium on the Reactivity of Solids, Amsterdam, 30 May -
4 June 1960.
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“p amination of the Chemical State of Radiophosphorus in KC1 Crystals
Irradiated with High Energy Protons.”

paper submitted for the Symposium on the Chemical Effects of Nuclear Transformation
(IAEA) Prague, 24-27 Oct. 1960.
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the Synthesis of Organic Compounds of Polonium".
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$/181/60/002/01/19/035 v
B0O08/B014
247700
AUTHORS: Banasevich, S. N., Lur'ye, B. G., Murin, A. ¥.
TITLE: Determination of the Effective Charge of Ca Ions in Mixed

Crystals of NaCl and CaCl2
PERIODICAL: Fizika tverdogo tels, 1960, Vol. 2, Ro. %, pp: 80-87

TEXT: The authors determined the diffusion coefficient of Ca ions and
their mobility in a constant electric field by means of radioactive Ca45,
The plane-parallel plates of monocrystalline NaCl were annealed after

which 0545 foils were sprayed on them. A specisl quartz tube was used for
annealing both in vacuum and inert gas. The diffusion coefficient was
independent of the medium. One of the diffusion profiles obtained

(Ca45 activity distribution in the NaCl crystalz is shown in Pig. la.

The calculated diffusion coefficients of the ¢¥% ions in RaCl crystals
are listed in Table 1 and represented in Fig. 2 along with data by

M. Chemla. About twenty experiments were made. When calculating the
effective charge (ze)eff the authors utilized only data for 650 and 70000
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Detsrminaticr of the Effective Charge of Ca 8/181/60/002/01/19/035
Tons in Mixed Crystals of NaCl and CaCl2 BO0O8/BO14

where the oonductance of crystels is considerable. In some experiments
the crystals changed their color, and dendrites were sometimes observed.
The profile of diffusion was strongly deformed in experiments in which a
higher tension was applied than usual. A high maximum and one to two
maxima differently shifted to the cathode were found at the interface.
Table 2 furnishes data of experiments in which the said phenomena could
not bte observed. In all experiments the following observations were made
when an electric field was applied: After separation of the crystals hills
and valleys were symmetrically visible on the opposed faces which
reproduced exactly the shape of the applied active point. Thus, depend-
ing on experimental conditions, the interface between the central and
anode crystal skhifted at a distance of up to 200 u where the active
layer had been applied. A broken line on Fig. 1b represents the shift
observed. After the experiments the anode crystals lost more weight than
the cathode crystals. When a nitrogen current passed through the
crystals, a fine powder of NaCl deposited on the graphite cattode. The
weight of this powder corresponded to the weight loss of the cathode
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AUTHORS . Murin, A. N., Lur'ye, B. G., and Lebedev, N. A.
TITLE: The Effect of Pressure Upon the Self-diffusion of Silver

lons in Silver Bromide
PERIODICAL: Fizika tverdogo tela, 1960, Vol., 2, No. 10, pp. 2606 - 2611

TEXT: In the introduction, the results of work on diffusion, electro-

lytical conductivity, and the mechanism of ion transfer in solid silver-
bromide solutions ig discussed. The authors determined the coefficients

of gelf-diffusion of silver in pure silver bromide at 180, 220, and /)(/
280°C and pressures of 1, 1500, 3000, and 8000 atm. Tablets of AgBr !
(10 mm diameter, 2-3 mm thickness) were made. At one end surface of

these tablets, a drop of AgNO} was applied, and tagged with Ag11o. After

diffusion glowing, the tablets were cut into slices by means of a micro-
tome (10 to 60 micron thick). The activity of the layers was measured by
means of a scintillation counter. The experimental arrangement shown in
Fig. 3 is discussed in deta:il. Table 2 gives the values of the self-
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the authors:

diffusion coefficients of the tagged Ag'-ions in AgBr, as measured by

3R001135620018-4

&

s/181/60/002/010/042/05

Tempera; 1500 3000 5500 8000

tur [°C.

280 8.3+0.6 | 4.840.2 | 3.640.2 2.25+40.05 | 1.25+0.03

220 1.29+0.13 | 0.71+0.03 | 0.42+40.02 | 0.285+0.01 | 0.165+0.0

180 0.25+0.01 | 0.16£0.01 | 0,100,005 | 0.067+0.008 | 0.058%0.007 X
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Fig. 4 represents the function LogD = F(1/T) graphically, and it is
shown that between the measured values and the values calculated by
meang of the diffusion formula of Einstein there is a difference. This
difference decreases with increasing pressure and decreasing tempera-
ture. Pinally, ap estimate of the correlation factor for the internodal
diffusion mechanism is made. Table 3 gives the values of *he correlation
factor f, of the internodal diffusion at 280é 220, and 180°C for pres-
sures of 1, 1500, 3000, 5500, and 8000 kg/cm®. With increasing tempera-
ture f, decreages; with increasing pressure f, first decreases, after
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AUTHOR:
TITLE:

PERIODICAL:

ABSTRACT:

SUBMITTED:
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$/076/60/034/01/042/044
B0O04/B0O07

The Problem of the Utilization Factor of the Various Methods
of Isotope Separation

Zhurnal fizicheskoy khimii, 1960, Vol 34, Nr 1, pp 231 - 233
(USSR)

In the present paper the author compares the utilization

factor of the separation of 314 and N15 according to the
thermal diffusion method and according to the method developed
by G. Hertz and the method of H. C. Urey. He calculates the
maximum utilization factor and finds the maximum utilization

factor 5010"6(c/c ) for thermal diffusion (c/co = relative
concentration of the heavier isotope); for the méthod b% Hertz
(diffusion through porous membrane), max.u-f. <z 2.107 (c/cOL

and for the methog by Urey (exchange reaction)
@ax.u.f. ~ 1.10"°(c/c_). The values are given in a table,
There are 1 table and 6 references, 3 of which are Soviet.

May 17, 1959
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817 2
Syntheais of Elemental-organic Compounda of 8/020/60/133/01/34/070
Polonium by Using Chemical Changes Taking BO11/B003

Place During the Processes of Beta Decay of RaE

derivatives. Polonium was accumulated in orystals of Bi(RaE)Rh3 and

Bi(RaB)PhBCIZ. In order to obtain these compounds with a eufficiently

high specific activity, the authors made use of chemiocal changes oc-
curring during the p-decay of RaD which is contained in RaDPh4. The main

problea was the isolation and identification of the compounds of the
daughter elements of polonium (RaP), for which purpose the authors used
paper chromastography. Analogous derivatives of tellurium, Teth,

TePh,Cl,, and TePhCl, labeled with 7e'27, were used to determine the

position of individual elemental-organic polonium compounds on the
chromatogram. These Po compounds were separated in the presence of
microquantities (ug) of these carriers. Results of measurement are shown
in_Fig. 1. The following valuee were obtained for the above-mentioned
tellurium compounds in ethyl acatate: Rf: TePh301~0¢1; ‘rePh2012

0.50 = 0.55; TePh, 0.70 = 0.75. The following values were obtained in l{//

Card 2/4
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Polonium by Using Chemical Changes Taking BO11/B003
Place During the Processes of Beta Decay of RaE

817
Synthesis of Elemental-organic Compounds of 8/023;20/1}5/01/54/070
B

0014 (without treatment of the paper): Rf: TePh501~O; TePh2012 0.6 = 0.7;

‘l‘ePh2~1o Fig. 2 shows the distribution of the a-activity among various
chemical modifications of polonium on accumulation in Bi(IiaE)Ph3 ¢rys-
tals: PoPh,Cl, 15+6%; PoPh, 24+6%, and the sum of the remaining Po de-
rivatives was 61+6%. Data are also given for CCI4 and petroleum ether.
Fig. 3 shows the results of chromatographing in ethyl acetate (Rf = 0.54).

It may be seen that the chemical atate has a strong effect on the yields
of various RaP forms. Thia makes it possible to utilize chemical changes
occurring in P-decay for the synthesis of the Po compounds mentioned in
the title. The suthors thank G. A. Razuvayey, Corresponding Member of

the AS USSR, and B. K. Preobrazhenskiy for their advice. There are

3 figures and 15 referencea: 9 Soviet, 1 American, 4 German, and

1 Chinese. v

4
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MIRIN, A. N., KUTZETSOV, R. A., MOISEYEV, V. V., and KALININ, A. 1.
AR, 2. ey

"Determination of tracer elements in silicon dioxide through activation
analysis by means of using lon-exchange chromatography"

report to be submitted for the Intl. Symposium on Pure Substances in
Science end Technology, E. German Chem. Society, Dresden , E. Germany
30 Nov.-2 Dec. 1961

APPROVED FOR RELEASE: 03/13/2001

CIA-RDP86-00513R001135620018-4"



"APPROVED FOR RELEASE: -
- \ 03/13/2001 CIA RDP86-00513901135520018_4

i o R,

KNUNYANTS, I.L., glev. red.; BAKHAROVSKIY, G.Ya., zem. glav. red.;
BUSEV, A.I., red.; VARSHAVSKIY, Ya.M., red,; GEL'PERIN,
N.I., red.; DOLIN, P.I., red.; KIRETEV, V.h., red.; METERECK,
G.A., red. ; MURIN, Al y-red; POGODIH, S.A., red,; REBIHDER,
P.A., red.; SLONIMSKIY, G.S., red.; STEPANENKO, B.N., red.;
EPSHTEYN, D.A., red.; VASKEVICH, D.N., nauchnyy red.; GALLE,
R.R., nauchnyy red.; GARKOVENKO, R.V., naunchmyy red.; GODIN,
%Z.I., nauchnyy red.; MOSTOVENKO, N.P., nauchnyy red.;
LEBEDEVA, V.A., mladshiy red.; TRUKHANOVA, M.Ye,, mladshiy
red.; FILIPPOVA, K.V., mledshiy red.; ZHAROVA, Ye.l., red.;
KULIDZHANOVA, I.D., tekhn. red.

[Concise ciemical encyclopedia] Kratkaia khimicheskaia entsiklo-
pediia, Red. koll.: I.L.Knuniants i dr. Moskva, Gos. nauchn.

{zd-vo "Sovetskaia entsiklopediia." Vol.l. A - E. 1961,
1262 columns, (MIRA 15:2)
(Chemistry—-Dictionaries)
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MURIN, A.N.; BANASEVICH, S.N.; BOGDANOV, R.V.

Chemical state of radiophosphorus in Kgl crfbtals irrediated
by high energy protons. Isv. AN SSSR. 0td . khim.nauk noa,szu.n-
1437 Ag ‘61, (MIRA 1418)

1. Radiyevyy institut im. V.G. Khlopina i leningradskiy
gosudaxstvennyy universitet, ,
(Phosphorus—Isotopss)
(Potassium chloride crystals)
(Protons)
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A051/4129
2/ 300
AUTHORS lurin._AfN., Nefedov, V.D., Lariomov, O.V.

TITLE: The separation cf nuclear isomers of tellurium

PERIODICAL: Radickhimiya, v 3, no 1, 1961, 90-96

TEXT: The authors have developed a new method for the separation of nuclear
{somers of tellurium and the separation of lower isomer compound states
without a carrier, as well as a method for the separation of radic-chemiocally
pure Pe127 from irradiated tellurium dimethyldinitrate with neutrons ( and
T ~-quanta). They shecw that the extraction of Tel2T from the irradiated
sample reaches a yield cloee to 100%, which corresponds to the break of the
~hemical bond in each converted isomer transition. The greater pari (about
91%) of the extranted 76127 18 in the lower tetra-valent state and only
about 9% is in the hexa-valent state. The initial compound used for the
separaiion of the main isomer state of tellurium was telluriua dimethyldi-

Card 1/6
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s/186/61/0c3/0C1 /016/020
The separation of nuclear isomers of tellurium A051/4129

when accumulated in crystals. The high yields noted by the authors are

thought to be the result of the sharply expressed irreversibility of the

occurring chemical changes during isomer transition when using (CH,) 'I‘e(Ho} .

The data of Table 2 show that with an accumulation of Te in the cr}s%als )

the yield of the basic state is somewhat less since ir thisi case there is a

greater stabilitiy of the basic state of Te'27 in the form of the initial

tellurium dimethyldinitrate compound. The difference in the chemical ba-

havior of the tetra and hexa-valent states of Te helps to solve the problem

of Te distribution between these valency states. The study of this question

was carried out by the isotopes carrier method corresponding to various

chemical compounds (TeO2 and HzTeO ). The separation of the 6- and 4-valent

Te was based on the redfiction “of 4the latter to the elemental state by N
sulfurdioxide in a 3 n solution of EHC1 (Ref 12). The average yields are127
equal to 8.5%1.2% and 91.5%1.2%, respectively. The fact that most of Te
is in the lower valency state is explained by secondary processes which
occur after the above-mentioned phenomena. The activation of Te in the main
state was conducted on a betatron and the separation of Te in the main state
was carried out according to the reaction (7,n) (Fig 4). There are 4 fi-
gures, 4 tables and 14 references: 6 Soviet-bloc, 8 non-Soviet-bloc.
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9.43/0 /ah" /035, //’1‘3) B102/B204

AUTHORS Murin, A. N. and Samosyuk, G. P.
TITLE: Diffusion of impurities in an infinite plate

PERIODICAL: Fizika tverdogo tela, v. 3, no. 2, 1961, 342-349

TEXT: The present paper deals with a theoretical investigation of the
diffusion of impurities in an infinite semiconductor plate located in a
reservoir, which is evacuated at a finite rate. Similar tasks have

already been dealt with, however, only for the case of a semi-infinite
semiconductor or a very thick plate respectively. The model underlying

the calculations in this case assumes that the impurity atom in the solid
is in a periodic potential field, as shown in Fig.1. ED corresponds to Vf

the activation energy of the diffusion process, E1 is the energy, wnich

the impurity atom would have to possess in order to be able to leave the
solid and to penetrate into the gaseous phase {Eix'ED); E2 is the activa-

tion energy for the penetration of an atom adsorbed on the surface ot the
solid into this solid; £, is the corresponding energy for an atom still

Card 1/‘97 E

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4

20105

§/181/61/002,/002/.0% Cyi
Diffusion of impurities... B102/B2C4

in the gaseous phase. The number of impurity atoms leaving the semicon-
ductor per unit area of its surface per unit time is
- aC(-l,t)vIa,exp(-E1/kT), where a is the interatomic distance in the

direction perpendicular to the surface, C{(-1,t) is the concentration of
the impurity atoms on the surface at the time t, v, is a purameter

corresponding to the entropy factor, which is a function of the atcmic

vibration frequency, a, is a geometry factor. The number of atoms

penetrating the solid from the gas is given by Cg(t)Gﬁ%exp’—EsﬁkT). C

’
1

t)

is the concentration of the impurity atoms in the gaseous phase, v - the
mean velocity of the atoms in the gas, ﬂo - a constant, which ccnsiders

the direction of the atom hitting the surface of the body. The number of
the penetrating atoms to be adsorbed is QA(t)vzaz-exp(-EZ/kT), where QA

is the number of adsorbed atoms per unit area. If the impurily concentra-
tion in the gaseous phase is small, then QA = a{Cg(t), where £ is a con-

stant. The problem consists only in an integration of the equat:ion

Card 2/8
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Diffusion of impurities... B102/B204

2
p 2 D(;’t) - acg:’t)*(11), where D is the diffusion coefficient of the

ox
impurity atoms, with the following boundary conditions:

t .
£_,C=D ﬂ%}f—t-)- - KC(-1, t) + A'Dexp(-L't) | 3c(-l, ) o oo(nrit)at = 0
0 : : ’

dx

P t
(8). For x = 1, £1C =] gg&%iill + ke(1, t) + A'Dexp(-L't)iggilizlexpﬂﬂﬂdt

ax
L KK A
- 0 (9) holds with L' = 7T A' = ——ﬂ— . The initial condition is: J/
C(x,0) = Co (10). For the purpose of solving this equation, one

®
introduces: u(x,p) = g C(x,t)exp(-pt)dt, and after some intermediate

steps C(x,t) is obtained in the following form:

2ni pe (p)

ﬂ—lw

C(x, t)=—C° g chl/ xexp(pt)dp+Co B>0), (16}

Card 3/8
B
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—_ ' ", — K ()2
which with M-—Q( RD+ L+ A); Na=K(—LD~+L), (18)

Diffusion of impurities... ctgial =

% ; cosh = L
VM, + N, VMY, -+ N,
3, = sng (N, sin ) [).

sin ] =

' (19)

Cle, §=2Cs 38 FuN VI + N coshax exp (—DVA),

mw=l
rae Fa=[l (M} +N}) -+ MN.-+2KD* AN,
’Oﬁoauaqm{

CC e, )=2CKL T ASZ I VIR, + N2, coshax exp (—DV).

ml

gives the following solution: C(x,t) = G(x,t) - The

function (20) is the solution of the problem (8) - (11) and C(x,t) is the
solution of (11), which satisfies the initial condition (10) and the

boundary conditions & ,C = -COKexp(-L't), ﬁl(-t - COKexp(-L't). As solution

Card _4/; vi
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of (8) = (11) with L' = O one obtains
: Cule, =oAL A K SHF Y M+ Kicoshuxexp(—DILO), (29)
m=l

rae

M. ==—D\ +A; F=[M" +(K+D)K\,+AKT";
. & = sng (sin M), —(30)
I B Y |
and with sink 1 = 6'KA_/Yu'2 + x‘?nﬁ and cos A 1 = -6;154‘;/1/ mn'lz + szi

KA 3 F.,=Al(K~+ Al?,
moal

- (32)
KD 3 RF =1. : VY
m=zl -~
Cul.ny__ A N
o =R AT + 2KD D MF L exp(—Ditt) —
m==1
—2KA ¥ F, exp(—Dity), 83) .-

Card 5/‘ . n=1
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Kol A — 9K A S Fexp(—Di2), (34)

m=]

]
C, () =%-;;j[co —Cy(x, ]d =—7j"cl" ) g,
-1 . ]

o (1 —exp (-DW)] + 2KDNF, exp (—DNt) < ——’ <

SE+ A1 K A’l +(1 —2KA'F})exp (—DA}t), @3s) V(

K ) Al
1< - A'l <=7 [1—exp (D] < 'C' A< woar—
—2KA'F, exp (—D)\ff).

hold. By means of these formulas numerical computations for the

K A

following cases were carried out: Case e ! 0.4K D/K = V'/4, X/D = 20 om”

1

21
case a,: 2K n/x = V'/A, K/D = 20 ce” ; case a, 4KgD/K = V'/A, K/D=20 cn” ;

Card 6/97
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Diffusion of impurities... : B102/B204 .
cage a,: exgn/x = V'/&, K/D = 20 cn”" '} case 8,: 4xgn/x - V'/A, X/D<200em”.

& For these cases, Fig. 5 shows the'impurity concentration on the surface,
,:’ and Fig.6 the impurity concentration in the gaseous phase. The broken
‘ lines give the corresponding horizontal asymptotes: For 8, /,Loﬁ 1.58,

for ay, ayy a5 13 5 ¢ n/2 and for ay it 18 u = 5. There are

6 figures and 3 references: 1 Soviet-bloo and 2 non-Soviet-bloc.

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im. Zhdanova
(Leningrad State University imeni Zhdanov)

SUBMITTED: March 29, 1960

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4

S/161/61/003/002/012/050
72,4300 {3‘1‘( 1043, ”55) B102/B204
AUTHORS: Murin, 4. N., Lur'ye, B. G., Banasevich, S. H.,

Samosyuk, G. P., Ignatovich, Ya. L.

TITLE: Diffusion and electrolytic migration of sz in KCl-crystals
irradiated by 660-iev protons
PERIODICAL: Fizika tverdogo tela, v. 3, no. 2, 1961, 398-407

TEXT: One of the many possibilities of introducing impurity atoms into
a crystal lattice consists in irradiating the latter with neutrons or

protons in such a manner that nuclear transformations may occur. Thus,
the introduction of P32 into alkali chlorides with neutron irradiation

2 \
is possible as a result of the reaction ClBS(n,u)P5 (Ref. 1)}, in the
case of proton irradiation of KCl as a result of the reactions

_ 32 . 32 , . .
0117(p, 5p,xn)P15 and K19(p, Sp,xn)P15 . The authors investigated b{/

diffusion and migration of the P formed by proton irradiation of KC1l,
and gave a detailed report on the results obtained. The K(l-single

Card 1/,
2
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crystals used were first heated in un Nz-atmosphere at 700°C for several

hours, after which they were slowly cooled to room temperature.
Irradiation with 660-Mev protcns was carried out on the synchro-
cyclotron of the Ob"yedinennyy institut yadernykh issledovaniy
(Joint Institute of Nuclear Research); the crystals had a size of
1.5 1.52 0.2 cm and were irradiated perpendicular to the quadratic
surface. In view of the fact that with such an irradiation, also

Be7(55°6 d), Na24(15u0 h), 932(14u5 da), 555(87 d), and Ar57(32 d) may
be formed apart from short-lived isotopes, special investigations were
carried out for the purpose of determining their relative intensities.
These investigations are described in the introduction; they led to the
result that one week after the end of irradiation, 99% of the activity

. 2
measured by means of an end-window counter must be ascribed to P3 .

The specimens irradiated were heated in quartz tubes, through which
pure N2 streamed, by means of an electric furnace, and the diffusion

was investigated. The conditions of heat treatment varied between
2 hours at 736°C up to 19C hours at 650°C. For the purpose of

Card 2/9
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&N

investigating the edge effect with respect to activity distridbution,

10 p thick layers were taken off by means of a microtome parallel to tae

quadratic surlace, and their activities were measured. The dirfusion
s 32 \ . . i

coefficient of EB was calculated according to the approximation formula

2, - . .
(CO-C)/C- exp(-x"/4Dt), where CO is tne initial concentratiun,
C - the concentration at the time t at a disiznce x from the crystal

. ) 52 . . .
surface. The uistribution of Pj in tre #ll-crystal after neatin, for
S . s / g 2 -
190 hours tc¢ 650°C 1s shown by Fig. | {curve a: D = 1,76°1C Jem?sec™t,

curve b: D = 1.,87--10-9 cmzsec-1)ﬂ An investigation of the temperature
dependence of the diffusion coefficient within the :ni1gh temperature

range showed that log D depends linearly on 1/T. From the inclination
of the straight line, the activation energy of diffusion was calculated

as amounting to 3.2 ev. The effect produced upon the diffusivn of )(
P32 in XCl by a constant electric field was investigated on a system of

3 crystals (at 736°C). [Fig. 3 shows the activity distributicn after
heating for 8 hours; at first, only the crystal denoted by I was

Card 3/8
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active, Migrution may be distinctly seen from lkigs. 4 and 5. ..t 4

different field strengths, 4 series of experiments were carried out,
The numerical results of these experiments are given in ine tatle.
The charge q of the phosphor ions was calculated according to tne
Einstein relation /D = q/kT. Tue results obtained by the investisuti.ns
are finally theoretically dealt with and discuused in detuil. e
results obtained irdicate tnat pnosphorus in potassium chloride together
with chlorine ions form negative compiex ions (Pl ) 1. The prospnor

-1

. R . -1 . , ,
then enters the complex in the form (:*SAK;éCI V7', wnere LE 15 a ¥’

vacancy. The authcers finally thank rrofesser V. .. pzheleugv, /x
Director of the Laloratoriya yadernykh problem uI:al (Laboratory for
Nuclear Problems «f tne JIYal), for nls 1nterest., There are 7 figures,

1 table, and 1! references. 4 Soviet-bloc and 7 non-Soviet-bloc,

ASSOCIsTION: Leningradskly gouudarstvennyy universiter {lLerinzsral

State University;
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MURIN, A,N,; BARASEVICH, S,N.; GRUSHKO, Yu.3.

Diffusion of calcium ions in mixed NaCl+nilzsClo A i
Fig, tver. tela 3 no.8:2427-2433 Ag ‘61, ( 14:8)

1, leningradskiy gosudarstvennyy universitet im, 4.A. Zhdanova.
(Diffusion) (Calcium) (Chloridea)
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AUTHORS iurin, A. ¥., Lur'ye, B. G.. anl Tarlakov, Yu. F.
| wurin, A
TITLE: klectrical conductivity and seif-diffusion of silver in

silver iodide at nigh pressures
FERIODICAL: Fizika tverdogo tela, v. 3, noc. “1, 1301, 3299-3305

TEXT: Aglis distingui shed by an abnormally rign conductivity and by the
existence of several mouitications. Tt nas aiready peen investigated
many times, among others, by tne autuors tcgetner with N. A. Lebedev
(FTT, 2, 2607, 1960). The present paper repcrts on investigations of the
pressure and temperature dependences of elecirical conductivity and Ag

self-diffusion coefiicients at pressures up ‘o 6000 kg/cm‘. The AgI was
produced from cnemically pure elements, ground and pressed at 5000 kg/cmd Y
to tablets. They had a density of 5.5 - DH.c g/cmS {monocrystalline -

density: 5.67 g/cms). Electiical conductivity was measured in a pressure

Card 1/4

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135620018-4

/903/011,/007 /056
Electrical conductivitiy and self-... 8

cell. For diffusion investigation Ag110m was deposited from an Ag"NO5

solution on to a silver plate which was then exposed to iodine vapor so
that an Ag-taggetl Ag*1 surface film was formed. This silver plate wus
then brought togetner with an AgIl tablet, and diffusion took place at a
certain temperature and a certain pressure. [ien the silver plate was

dissolved in HNO5 and 15 to 30 yu thick layers were cut from the tablets.

Their activity was measured with a gamma scintillation counter. The data
were used to plot diagrams: logarithm of sp~-ific activity as functions L//
of the square distance. The self-diffusion aowifici-ut was determined el
from the gradient of the straight lines. 7. dridgman phase diagram

(Proc. Amer. Acad., 51y 57y 1915) is discuss-i in detail. The resulty of

the measurements are presented in Fig. 4. In all cases (all pnases,
temperatures and pressures) the measured values of the self-diffusion
coefficients are much nigher than the calcula“ed ones., This might be
explained by assuming a circular diffusion for tne ¢ modification and in
states similar to it. For the other modif'inatinns instability of the

lattice could be responsible for the fi=. Xy -orimental values. There .re
4 figures, 1 tuble, and 21 references. ., suvict and 17 non-Soviet. Tne
Card 2/4
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three most recent references to knglish-language publications read as
forlows: a. I. iayimdar a. R. Roy. J. rhys. Chem. 63, 1853, 1959;

" K. Zimen et al. J. Chem. Soc., Supl. 2, 392, 1949; 5. W. Kurcniok. J. Chem.
Phys., 2u, 218, 1952.

ASSOCIATIUN: Lgningradskiy gosudurstvennyy universitet im. A. A. Zhdanova
(Leningrad State University imeni 4. 4. Zhdanov)

SUBITLED : ey 9, 1961
Fig. 4. a4 self-diftusion coefficient as a function of pressure at ;0 ‘l

and 110°C. . .
Legend: (a) measured, (b) calculated. (1) D, at 110°C; (2) D, at 110°C; b//
(3) D at 50°c; (4) D, at 90°¢. Z

|
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BELYAY:V, B.N.; KALYAMIN, A.V.; MUREN, A.N.

Probab%lityﬂre tio of«(-decay and E-capture for the isotapes
poR00 201 263 12y, AN SSSR. Ser. fiz. 25 no.7:874-878 J1 'dl.
(MIRA 14:7)
1. Radiyevyy institut im. V.G. Khlopina AN SSSR.

(Alpha rays) (Electrons--Capture) (Polonium--Isotopes)
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BELYAY: ;
L!.V, B.N., KALYM{IN, A.V-;M
Reduced derived width J T ¢
2 P ® A
fiz. 25 no.7:879-881 J1 t61?r ° feotopes. Iav. A}:(bsi‘lgsi'lie';i
1. Radiyevyy institut AN ERE |
SR im, V.G. Knl
(Polonium-—Decay) (Alpha rays) epina.
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( ) 3108,'3209
()7 /b & L i
AUTHORS ¢ Baranovsikiy, v ., anc urin, A, .
TITLE: Calculation of the production cross section for spallation
fragments

PERIODICAL: Akademiya nauk SSSR. 1Izvestiya. Seriya fizicheskaya, v. 25,
no. 7, 1961, 882 - 6§92

TEXTs This paper was read at the XI Annual Conference on Nuclear
Spectroscopy in Riga, January 25 - February 2, 1961. S. G. Rudstam's
method of calculating the above cross section (Refs. 3, 4: Phil. Mag.,
ié? 344 (1955); Spallation of Medium %eight Elements. Univ. of Uppsala,
Sweden, 1956) is not applicable to heavy-nucleus spallation; it has to be
modified. The following are the three formulas on which the calculations

are based: G(A,Z)ind =t?xp[PA -« - H(Z-SA)Z] (1) for the cross section
of the individual fragments from spallation, d(A’Z)sum

Q )
- e-PA-Q e-R(z-sa)

72-1/2
Card 14?9

dZ’ for the total production cross section, and

S 22 SR T EECE DS
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Calculation of the... B108/B209 \l
0 , 2
d(a) = ePA— g e-R(Z-SA) dZ for the total cross section of isobars
-00
(with given A) produced in spallation. The parameter R determines the
d (AYZ)
curvature of the curve -_;TKTE—_ = f(Z-SA) and, when 5 is properly chosen,
all points must lie on a curve of the torm 0.5 - @i(a). Q(a)

a
2
= %? S e-t dt is a tabulated function, with the aid of which the individ-
"%

ual and total cross sections may be written in the form d(A,Z)ind
c(A)[@(ﬁ (z - sa+1/2)) - (V& (z - sa - 1/2)5} (5) and o(a,2),

d(a)[0.5 - §(R (z - s - 1/2)) 4). Strictly speaking, the parameter
in (1) is not the same as that-in 4) and (5) but is connected with that
in (1) by the relation R = 4ﬂ[§(%V§') ¢, In short, the following recipe

may be traced: Construction of a d(4) curve, choice of the parameter §,
construction of the f(Z - SA) curve as indicated above. 7 - SA = 0 should

3}

Card 2/5
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MURIN, A.N,

~

Theory of the thermal-diffusion column for the se
paration of liquids.
Zhur, fis. khim. 35 no.3:517-520 My 161, (MIRA 1233)B
(Diffusion) (Solution(Chemistry))
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BELYAYEV, B.N.; KALYAMIN, A.V.; MURIN, A.N.
—
Experimental and calculated cross sections of the reaetion 31209(;), xn)
Po under bombardment ty 135 Mev. rrotons., Dokl. Al SSSR 140
no.2:337-339 S ‘61, (MIRA 14:9)

1. Radiyevyy institut im. V.G.Khlopina 4N SS3R. Predstavleno
akademikom A.P.Vinogradovym.
(Nuclear reactions)
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AUTIORS: Kalinin, A. I., Kuznetsov, R. A.
A. N.

TITLE: Use of ion excnange chromutography £or the ,ztivation
analysis of microimpurities 1n siiica

PERIODICAL: Akademiya nauk SSSR. Doklady, v. '.%, no. *, 1961, 25 - (C
TEXT: The authors state that the t4o usual methods of determining micre-
impurities in highly pure substances (in this case 5102) have several

shortcomings. Therefore, they used ior exchange chromatogruph, for
separating activated impurities in 5102, Advantages of this metnad over //

the usual wnalytical methods: the 2lements to te determined cun be surzkly

and reliably isolated in radiochemic:lly purs state from a complex mixture.
A quantitative separation is achieved by cheusing the proper absorption

and elution conditions in icnites., The use of microcolumnz {diameter

2 mm) accelerates the separation of microguantities and saves reagents.

The amounts of the elements to be separated were determired from the

Card 1/4
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consumrtin of carm 5oadded The swmolo v be 000 =0d ane “ogas 1r o4
quartz ampul. The : :
& vaCuum exsiccato
together were i1rraliat : : y
were rinsed from the sumple =1 th ajqua repgia under
soluticn containing 10 ug of eacn element to he iet
the sample, which was then decomposed w1th HNC

ermined was aidex t
; @Wlxture, evarorated

v
uw
1z

together with HF; and diluted with water. The solution was conaucted
through a polyetnalene celumn firiled with strongiy basiec 4 te
(AV-17) 1a P~ form (content of iiviayl bznsene © - 0, crain s
layer thickress > cm) miements fTrmine nepative I.aoride
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ZrnTT . €477, and He D1 fferentiy stiro 25 2L.ant
el - ~ & ~ Ce o
Tc improve the separation of Co from o iren
‘mmediately after rTemovine tne Loti-uT83 20 New

Sm o 3s elutea sitn 11,6 N HCL Fe i3 viute ,,{~:“;

v o
Lo
Ircn irradiated for a short time does not distu S /
If necessury, uva and Fe ure gapuarates on a cutl 7/
separatior cycle for determining microimpurities in 3iQ, T LA
I

nit

without the time necessary for decomposing the sumple)’
hPmlca] purity of the elements isolated was cnecked by
h

and determination of the halt-1ife period. w2 stad:

Yu V lorachevskiy. There are 3 figures, 1 table, an

3 Soviet and 2 non-Soviet. The tec refercnces to Zngil E
publications read as follows: J. P. PFaris, inal. Chem. a 4. - 2C
71960); K. A Kraus, F. Nelson, Am. Soc. Testing Materials, Spec Tecnti.
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‘Leninegrad State iv=ralt o ime A a Lo v

FRaSANTA0 June 1l by IV Tunani.ev ATademica

SUZMITTED June 2, 19c
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B164,/8102

AUTHORS Belyayev, B. N., Murin, A. N.
T A
TITLE:s Results of an investigstion into the¢ interacticn of fast
protons with heavy nuclei considering fission

SOURCE ¢ Fizika deleniya atomnykh yader. Bd. by N. A. Perfilov and
V. P. Eysmont, Moscow, Cosatomizaat, 1962, 203 -~ 209

TwXT; The momentum distribution and the excitation energy of the reaction

products for interaction of 135-Mev protons with Bi209 nuclei is studied.
This is dooe by tne Monte-Carlo method assuming a "cascade-evaporation
model", Further, the effect of the evaporation on the momentum spectrum of
tne recoil nuclei is examined. Also the mean values of the reroil momenta
and of the excitation energy for the nucleus undergoing fission as well

as the fiseion cross section are determined. To calculate the excitation
energy of the nucleus, tne spectra of the components of the recoil momenta
"parallel (pq) ana perpenaicular (p_) to the direction of the incident
protons are analyzed for the pure cascade process and for the cascade-pluse=
evaporation process. Comparison show3 that when evaporation is taken into
accoun; the momentum spectra appear broader and P, to be increased by 24%.
Card 1/3
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The mean values of the moamentunm components and of the excitatior vnergy i
Determining ¥ from P, leads tu an

are derived from thig representation.

CIA-RDP86-00513R0011356208-

s/824/62/ooo/ooo/ooa/oua
B164/B102

i

unambiguous relationship vetween these two quantities which is independent

of whether the €vaporation is taken into account or not.

In studying the

fission procesa in photoemulsions, this relationsnip can be used to detora
@ine the mean excitation energy of the nucleus undergoing fianicn, 'h :
fisesion crogu section of the interaction considered between protons ana

81209 nuclei is 9513 mharn,

The mean excit
for the nucleus under fission ig 112 Mev,
nucleon during évaporation it follows that

ation energy after the cascade
As about 10 Mev fall on each
an average of 10 - 11 peutrons

are evaporated in tne fission; this is consistent with other experimental

data.
ucts is 198 - 199,

Thus, the sum of the mass numbers of the most probable finsion prod-
As the spectrn of the excitation energiea and of the

mouwenta after the cascade Process in the case in question differ only
sligntly from those of U and Th it is possible also to give gome data for
the nucleus undergoing fission can be given for the bombardment of [ angd Th
by protons, provided tnat the respective probabilitiea of fiassion al the

different excitation energies are known.

Card 2/3

Experimental data from varioua
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Results of an investigation into... B164/B10c

authors are compared witn the results calcuiated for a proton eneragy of
155 Mev. Agrecment 18 good, which pointn Lo a possibility of uning the
cascade moael in stuuying the womentum spectrum of the recoil nuclei at
lower bombarding energies, up to 100 Mev. There are 4 figures and

2 tables,
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Yields of products of splitting and fission under the effect of
high-energy particles. Radiokhimia 4 no.11125-128 162,

(MIRA 15:4)

(Fission products) (Particles (Nuclear physics))
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BARANOVSKIY, V.I.; MURIN, A.N.; PREOBRAZHENSKIY, B.K.
._—_\

Radiochezflical study of  the reactions of deep spallation
and fission of tantalum by 680-MEV protons. Radiokhimia
4 N0.43470=-4T9 '62, (MIRA 15:11)
(Tantalum--Isotopes)
(Nuclear fission) (Radiochemistry)
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5/181/62/004/007/027/037

B178/B104
AUDHCHS: Lur'ye, B. G., Murip, A. ii., and Brugevich, R. F.
TITLZ: Jiffusion and electrolytic migration of manganese ions in

a mixture of NaCl and Mn012 crystals
roRIGDICAL: Fizika tverdogo tela, v. 4, no. 7, 1962, 1957-1958

AT: The aiffusion of ¥n ions in & mixture of NaCl and Mn012 crystals \/

|3}

11\

ana in pure YaCl was investigated. The mixed crystals, which contained
about 0.02 mole% Mn, were grown by the method of Kiropulos. Radioactive
a4
i’ dissolved in alcohol was applied to a crystal plate. After subjecting

specimen to diffusion annealing the gamma activity of microtom sections
was determined with a 4n s?intillation counter (E = 0.89 Yev). The activa=
tion energy of an X'* ion on transition into the associated vacancy is
G.71 ev, the frequency of natural oscillations of Mn** is ’

6.3-1011 sec-1, the association enthalpy of the complex is 0.7 ev, and the

association eatropy, —Asa, gs 1.940‘4/Heg. The free energy of associatim
Card 1/2 ‘
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Diffusion and electrolytic ... B178/B104

is given by AG, = (0.7-1.9)+107%2. illowing for the mobility of un*"
ions in the electric field, the effective ion charge at 500, 600, and //'
s

700°2 is estimated at (5-9)'10'2e, where e = 4.8-10'4 CGSE. The lifetime
of the complex Mn++Nag is 9:107° gec, and the period between the

reorientations of the complex is 8-‘IO_7 sec. There are 1 figure and
1 table.

ASSCCIATICN:

Leningradskiy gosudarstvennyy universitet (Leningrad State
University) '

SUBUITTED: March 6, 1962
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MURIN, A,N,; BANASEVICH, S.N,[deceased]; MOROZOVA, I.M,

Diffusion of radiogenic gasmes from minerals, Geokhimiia
no,10:87,~-879 '62, (MIRA 16:4)

1, State University, Leningrad laboratory of Precambrian
Geology, Academy of Sciences, U.S.S.R,
(Gases—Diffusion)
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B132/81C8

AU il

AUTHIRG BolyayeV, B. ., Murin, .. i.
—— - ~
TITLI ~ileuletion £ the tintersctlion betiween fast protuns and heavy
nuclei citn alilwuwance for tne figssion process
PLaIUDICAL: wtoannga vaccglya, Ve 13, 50. 4y 1952, 317 - 520
. 5 5
TuKT: Toe interveaction i iIl-Mov Lrotons witn BiT C aucicl 7as cuicuiuted

9y tae Mente sario aetnod in orier to gain & better insight into tie
mccaanism f figsicn inducei by fast protons and intc the distrisution of

. omentws »ad excitation energ jes of the products {rom. interaction tetvees

fast pr:tozs aad “U"LLI. "he crnscade nnd the 'evagoration stuge mere cul- X/
culavtcd -, the assipt O trnat rfJ = 1.@5‘13’13 cm, and on tnc bacls af ’
Forni's _-@uistacs. T aovel tensily g sssaned in tne [oTa Qb7

L= Cexp o facnt-8) , wacre Brole the nucliear excitation cnergy, € 1o ¢
conutunt 1ndependent o, Lo, 4 is o level ‘engity parawcter (a = Ay V), w0t
$ s a fuctsr to acernt for Lottt the parity and the suell errect, cul-

culated according to Jameron (Curad., J. Phys., 36, no. b, 149, 195-5.  Tae
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Calenlati.n of the interaction ... B102/B108

209

i° target is fairly consistent with experimental results. after decuy

- nas fo.0d4 to be 112 Mev, and the xost probable excitation energy rauged
roo. 1i% v 120 dev., 1If, therefore an energy of about 10 Mev is assumed to
e impurtec to one nucleon during evaporation, the average total nutber of

o sh el

neatrons emitted durine figzion will be 10 or 11. This is in good asrece--
ment with the expcrimental value of 1 + 2.7 n, ‘The sum of masg auuders

of the zost probable fragments amounts to 192 - 198 and is thus very close

to the cxperimental value of 196. The momentum and excitation energy dis-
tributions sbtained for 3i¢97 @iffer only little from the values found for v*/
U and Th. There are & figures and 2 tables.

SUBKITTED: November 27, 1961
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s/o43/62/026/002/ov4/052

B106/B108
zv
AUTHORS:.’ A Kalyamin, A. V"‘Hﬂfiﬁg_é;_ﬂ;: and Preobrazhenskiy, B.
TITLE: Products of deep fission processes 21209 (p; xn, yp)
PERIODICAL: Akademiysa nauk SSSR. Izvestiya. Seriya fizicheskaya,

v. 26, no. 2, 1962, 245-247

TEXT: The product yields were determined for the following radioactive
decay processes;
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Products of deep fission ... B106/B108
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§/048/62/026/C02/C14/032
Products of deep fitsion . . B106/B108

AH denotes days, Cek seconds, 736 stable, 3. hours. “YH minu‘es and
et years. All these reactions were initiated by bombarding 81309 aith
135-Mev protons yielding the mentioned polon:um radioisctopes

P0200'208° The compositions of the resulting fract.one (B1. Pb T, Au}
were studied with a scintillation y-spectrometer (NaI(T1l) crystal) with
multichannel analyzer. The activities were measured in 4n geometry
(csI(T1) crystal). The number of atoms of the individusl radioisotopes
was determined by decomposing the complex decay curve into the individual
compcnents. In addition to the yields in polon:ium 1sotopes. the
individual and total yields of

BiZOB’ 204, 205, 206, '1‘1201 and szoo igsotopes were determined In all

00

|
|
|
|
|

cages, the individual yield in le proved to be sc small that it did not

exert any considerable effect on the total yield in nuclei with mass
number 200. The total yield in nuclei with mass number 195 as determined
from the Au195 yield agreed as expected with the Po"99 yield {as determined
from its a-decay) within the limits of experimental error. The yield curve
for the fission products was plotted from results {Fig )} In the chain of
radioactive nuclei with the mass number 202, the problem of a possible

Card 3/§ .
D
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Products of deep tission ... B106/B108

g-capture on one of the P‘uzo2 levels which lte below the iamomeric level

* L o.202
(Pb202 ) remained ungolved for the B1202 jgotope. If with Bl 02 guch an

¢ -capture on low Pb202 levels does not take place. the total yield in

nuclei of the P0202 ——7T1202 chain will be ten times the total yield 1in

Tl202 (Fig.). The yield in P°202 is not less than the tenfold yield :o

'1‘1202.,- j.e., not less than the total yield in anclei of the chairn On the /

agsumption that the chain yield is t%oo low owing to the fact that the

transitions 81202 -—>Pb202 do not take place, the provabilities of the

2 N
tranaformation 51202 5 pb?%% and 31292 —5 pp?9?" would have o ratio cf

5 : 1. The heads of the LYaP OIYal are thanked for supplying working
facilities on the aynchrocyclotron, and I. A. Yutlandov and V. N. Pokrovskiy
for agsistance. There are Y figure and 8 referenc=s: 6 Soviet and 2 non-
Soviet. The two references to English-language puhitcations read as
follows: Strominger D., Hollander J. M. geaborg G- T-. Re” M-d. Phys
30, no. 2, 585 (1958); Hunter E. T.. Phys. Rev. '3 mo. 4. 1053 {*959;.

- VPR
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: s/ozie/éz/ozé/ooz/ov 4/032
Products of deep fission ... B106 /8108

ASSOCTATION: Radiyevyy inatitut im. V. G. Khlopina Akademii nauk SSSR
(Radiuminstitute imeni V. G. Khlopin of the Aocademy of
Sciences USSR)

SUBMITTED: September 23, 1961
Fig. Cross sections of the formation-of fission products during fission

of 51299 by protons.
Legend: (1) Ep = 135 Mev; (II) Ep = 480 Mev (according to A. N. Murin,

B. K. Preobraghenskiy, N. Ye. Titov, Izv. AN SSSR. Ser. khimich., no. 4,
578 (1955)); (III)-Ep = 660 Mev (according to A. V. Kalyamin, A. N. Murin,

B. K. Preobrathenskiy, N. Ye. Titov, Atomnaya energiya, 4, no. 2, 196
(1958)); (1) individual yields in polonium nuclei; (2) individual yields “/*/
of bismuth nuclei; ordinate: o, mb.
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24 Lo _ B104/B102

AUTHCRS: gelyayev, 3. N., Kalyawmin, A. V., and_Egjjfh_j:_Ei‘N\

TivLE: o« -decay of neutron-dcficient Po isotopes

>ERICLICAL: Akademiye nauk 5SSR. Izvestiya. 3eriya fizicheskaya, V. 26,
no. o, 1962, 1034 - 1036 . N

oy No direct ipvestigation of the x~-decay and E-capture of neutron-
#icient Po isotodes vhich form during the reaction Bi{p, xn)-Po is possidig
-ccause of the compliex decy series of Po. By comparing the activities cf
the isctcpes investigated with tne corresponding activity of an isotcpe

iose fractions of & -decay and E-capture are known, "it is possible however
. to determine indirectly the fractions of other Po nuclei undergoing

ay and E-capture. 20206 was chosen as reference isotope, of which

kxnown that <x1/(a + E) = 5x1%. o, is the probability of P00

@ O

w-decay to the jowest Pb level, X+ B is the total decay probability. Tre
K -activity was measured by an jonization chamber with 31-channel pulse-
height analyzer 40 - 50 wmin after irradiation. The coincidence of the

Card 1/2
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S/048/62,/026/008/013/02%

x -lecay of neutron-deficient ... B3104/8102
. 165 /. o ., 200, . .
lines of Po 77 (E4 = 5.57 lov) and Po (1‘40(- 5.86 Mev) must be taxen into .
- R . 200 . ‘e - . . '
account. <t is knovm for Po tnat a?/\o(2 + E) = 0.6, where o, is e ,/f
c e - = e . . N
sritability of anec¢-tranmsitlion (.‘.U(u 5.77 wev). Usirg known data: -
oc,/'(-x, + X, * £) %5‘,3. o, is the probadility of an ot-transition with
1 ' < ]
Zg = 5.86 Lev. The rat. o delween protability of e -decay to the ground
stetc and total decay prodabvility of Po 99 is estimated to be ~Tw. Thera
Yy P /
is 1 table.
—_ - o~ { Y - PRy .
Tzsle., ourfa srobabilities and recduced widtns.
Lerends (1) shrface provability, (2) reduced widtn.
] E Iosepxso- a
Ba. J se- &
Cow T BER A
w3 % . 800
201 5.67 10,8 0,0015 0,027
203 5,48 0,02 0,00013 0,0024
Card 2/2
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MURIN, A, N,, doktor khimicheskikh navk, pref.; FLINER, Yu, G.,
starshly nauchnyy setrudnik

Statistical thermodynamics of sfmultameous crystalizatien
processes in some hoterogeneeus systems, Isv. LETI 59 no,46:
335-336 ‘'62. (MIRA 15:10)

(Crystallization)
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AUTHORSt  Belyayev, B. §., Kalyamin, i. V.,.uuggglh§:~!1

TITLE: *  Regularities in the a-decay of nuclei with leas than 1°6
neutrons

PERIODICALs Zhurnal eksperimental'noy 1 teoreticheskoy fisiki, v. 44,
no. 1, 1963, 10 - 13

TEXT: The ratio o/(a +E) of the probabilities of alpha decay and totsl
decay (alpha decay plus electron capture) for Po”‘ vas determined experi. /

nentally by comparing the activities with the known ones of P°206. The
part of nuclei undergoing alpha decay was measured with an ifonisation
alpha-spactroaotor, and the part involved in eleotron capture was deter-

nmined from the amount of 31204 daughter nuclei separated chemically from
Po. The activity of Bi Vas measured with a scintillation counter (for
more details of the method see Izv. AN S53R, seriys fis., 25, 874, 1961).
The resulting a/(a +E) ratio is (0.645 + 0.084)%.” Prom experimental date
on even-even nuolei, the relation log T, /2(41) - Q/VQ.“. +b (1) was

Card 1/2 . . *
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Regularities in the a-decay ... B108/B180

found. It was used to calculate ‘r1/2(a) for the isotopes po'96. 198, 200
and together with experimental dats on T, /2(a +E) to caloulate the

a/(a +E) rafios. The reduced derivative v:ldth.éf has a minimum for W« 126

(s. Axensten, C. M. Olsmats. Ark. Pys., 19, 461, 1961). F, the coeffi-
cients of forbiddenness were ocaloulated froa the formula, . \/

log F = log ‘1’1/2(«) - (a/ Qere + b) - for even-odd Po isotapes. The co-

efficients a and b were oaloulated from Eq. (1) for T, /2(91) @iven in
seconds and Q.ﬂ., the total energy of alpha decay, giv»on in Mev. The high

wwalue of P « 32 for Po2% {4 attributed to §te neutron configuration,
with only one neutron in the un-ﬁllod’fs /2 subshell. There are 1 figure
and 2 tables. .

SUBMITTED: June 4, 1962

Card 2/2
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ACCESSTON NR: AP4028453 §/0181/64,/006/004/1208/1212
ACTHORS: Gusev, I. A.} Murin, A. N.
TITLE: Diffusion of zino in indium antimonide

SOURCE: Fizika tverdogo tela, v. 6, no. 4, 1964, 1208-1212

TOPIC TAGS: so0lid diffusion, zine, indium antimonide, semioconductor, dislocation : !

ABSTRACT: The diffusion of Zn65 in single orystale of n-type inSb was studied in - ;
the interval 400-500C. Two groups of samples were investigated, having different
numbers of dislocations along the axis of growth [1'127: one group had 4.6-10% em~2 |

dislocations and a resistivity of 0.04 ohm cm, the other 6.3-105 om'z dislocations
‘and a resistivity of 0.07 ohm cm. Below 450C, when annealing was prolonged, the

diffusion coefficient was found to confarm to the formuls D = 6-32'108 exp g" '2"1::?\'1

+ 2.47(% - l)j)‘ The solubllity of zino in the investigated temperature interval

wag found to reach a maximum at 445C, where it has a value of 3.5-‘1021 om-3.
Variations in the number of dislocations did not affeoct the coefficient of diffusion.
"Tae autnors sincerely thank their co-workers at the Institut poluprovodnikov AN

Ccrdr 1/2
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ACCESSION NR: AP4028453

SSSR (Institute of Semioonductors AN SSSR), B. I. Boltaks and 4. I. Zaslavskiy, for !
their valuable remarks and their &Yd in the work." Orig. art. hass 6 figures, 1
table, and 1 formula. . :

i

, |

, : 1

ASSOCIATION: none . . i

SUBMITTED: 29Jul63 : ENCLt 00
SUB CODE: BC, SS . O REF SOV: 000 OTHER: 007’
7/ ;
. 1
|
i
|
-
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" ACCESSION NR., AP&4034952 ... 8/0181/64/006/005/1563/156)
AUTHORt Gusev, I. A.; ﬂug}g,qA,mﬂ:

TITLE: Diffusion of mercury in indium antimonide

SOURCE: Fizika tverdogo tela, v. 6, no. 5, 1964, 1563

. TOPIC TAGS: indium antimonide, n type {adi{um antimonide, single
erystal, mercury, tagged mercury, mercury diffusion, diffusion
coefficlent

ABSTRACT: The diffusfon of tagged mercury from the vapor phase
{nto InSb has been studied with n-InSb single-crystal specimens at |
425—500C. Experiments were conducted in evacuated ampuls for :
4—12 days with specimens in the form of plane~parallel plates :
" (0.8 x 1.2 x 0.25 cm) with strictly parallel faces, cut from the i
: crystals {im the direction perpeadicular to (111], and etched with
1 the Sr=4A etchaat, The diffusion snunealing was followed by removal
| from the side faces of a layer about 100y thick. The diffusion vas .
studied by removing IuSb layers vith very fiae KZH=14 asbrasive paper

‘Card 1/2
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* | ACCESSION NR, AP&034952

and measuring their activity on a scintillation counter. The depen~
dence of the diffusion coefficient of mercury in InSb on temperature
vas described by the formulas ‘

D=é&x 10°° exp (- l:-}_l) cu?/gac.

Orig. art, has: 1 figure and 1 formulg,

ASSOCIATION: none ’ e e e
SUBMITTED: 09Jen6é . DATE ACQ: 20May6é  ENCL: 00 i

| SuB CODE: cH NO REP SOV: 000 OTHER: 000 |
] . '
| a

i .
| |

|
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ACCESSION NR: AP4039686 $/0181/64/006/006/1895/1896

AUTHOR: Gusev, L. A.; Murin, A. N,.; Seregin, P, P,
; TITLE: Diffusion of cadmium {nto indium antimonide
SOURCE: Fizika tverdogo tela, v. 6, no. 6, 1964, 1895-1896

TOPIC TAGS: cadmium, indium antimonide, tagged cadmfum, InSb
single crystal, Cd diffusion, Cd diffusion coefficient

; ABSTRACT: The diffusion of cadmium into InSb has been studied for
PocalisSB 4n4 plane=-parallel InSb specimens (0.9 x.1,2.x 0.25 cm) cut
from a single crystal oriented in the [111] direction. Specimen
paramcters are given. The specimens were etched in a 50% SR=4A
etchant solution and annealed in the presence of Cdi150 (g
evacuated ampoules for 48 hr. The diffusion coefficlent was
determined from the activity of thin specimen layers removed

with KZM~14 abrasive paper. The activity was measured with the
MST-15 counter. The distribuctfon of Cd {n IanSb according to

R P
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annealing temperature is shown i{n Fig, 1 of the Enclosure. The de=-

! " pendence of the diffusion coefficient on temperature was describedby
1.75
kT

! The activation energy was 1,75 ev. Orig. art, hast 1 figure and
. 1 formula,

D« 1,26 exp [~

ASSOCIATION: none
! .
{ , SUBMITTED: 10Nové6) DATE ACQ: 19Junébé ENCL: 01

& ' SUB CODE: PH NO REF SOV: 002 OTHER: 001
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Fig. 1. Penetration curves of Cdlis @
into InSb single crystals T,°K: 1 =
673, 2 - 698, 3 - 723, 4 - 748, 5 -
773; t = 48 hr,
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MURIN, A. N - TOMILOV, S.B.; YUTLANDOV, I.A,

Separation and identification of
products obtained in the spallation
of germanium with high energy protons. Vest. LGU 19 no.4:105-110

'64. (MIRA 17:3)
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GUSEV, I.A.; MURIN, A,N,; SEREGIN, r.P,

Cadmium diffusion in indium antimonide, Fiz. tver. t=la & na.b:
1895-1896 Je '64. (M1:4 17:9)
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